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Abstract 
BACKGROUND AND AIM: Trauma is a common problem among blindness and visually impaired children. The purpose 
of the current study was the assessment of the prevalence of traumatic dental injuries and the enamel defects resulted 
from these injuries among 6-12 years old blind children in comparison to the sighted children in Kerman. 
METHODS: In this cross-sectional study, sample size was considered as census. All of 80 blind elementary school 
children that lived in Kerman, Iran, were examined and 80 sighted students were examined as control group. Data were 
collected by clinical examination of the permanent incisor teeth and a valid check list. Data was analyzed by SPSS 
software version 16 and chi-square statistical test. 
RESULTS: Regarding the history of trauma to the incisor primary teeth, there was statistically significant difference 
between the two groups. The blind children had significantly higher percentage of traumatic injuries to their incisor 
permanent teeth than the sighted children. There was a statistically significant difference regarding the prevalence of the 
enamel defects on labial surface between the two groups. 
CONCLUSION: Blind children are at risk of multiple traumatic dental injuries and subsequently the enamel defects. So 
they need more attentions and care for preventing this type of morbidity. 
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evere low vision or blindness is a 
disability resulting from causes or 
factors before or after birth. The 
occurrence of this disability for any reason 
may cause frequent hospitalization, 
separation from family and slow social 
development. Sometimes parents feel guilty 
and have their child excessive support which 
all leads to the lack of development in self-
reliance skills such as maintaining good oral 
hygiene and removing bacterial plaque from 
the tooth surface. As a result, tooth decay and  
periodontal disease are more likely to occur.1 
Also blind children during the first years 
of life, besides acquisition of movement skills, 
they like to move and play as healthy 
children, but during these activities, they are 
more prone to the accidents, such as 
collisions and falls, in comparison to sighted 
children. As a result, they experience more 
dental and jaws traumas and probably in 
later years they would have more enamel 
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defects on the surface of permanent teeth.1 
Close anatomic relation between the root 
apex of anterior primary teeth with substitute 
permanent teeth (placing the labial surface of 
crown of permanent tooth buds near to 
palatal or lingual surface of primary tooth 
roots), explains why the damages to primary 
teeth and their movement or the infection of 
their pulp due to the impact may affect their 
permanent teeth substitute. Many of these 
traumas may not cause any serious and 
observable problem for primary teeth during 
the occurrence and the primary teeth does 
not show any important sign. But these 
traumatic injuries can leave short-term or 
long-term chronologic lesions from the 
enamel defects, on the labial surface of 
permanent incisors.2 In vitro experimental 
studies on animals have clearly shown such 
damages.1 
Traumas to the primary anterior teeth can 
cause defect in formation and evolution of a 
part of enamel directly (through aggressing 
the root of traumatized primary teeth to the 
labial surface of permanent teeth crown and 
damaging some Ameloblasts) or indirectly at 
first cause the death and infection of the pulp 
of primary tooth and then over time it will 
cause the death of some enamel forming cells 
and defects formation of a part of labial 
surface enamel of permanent teeth.1,2 This 
enamel defect is called Turner’s hypoplasia 
which includes a small area of labial surface 
of permanent anterior teeth, it has abnormal 
color different from the color of healthy 
enamel and may indicate a small notch due 
to reducing the enamel thickness.3 Children 
with severe low vision or blind are training in 
special schools and are also helped to get 
more proficiency in movement skills. 
The aim of this study was evaluation of 
the dental trauma among 6-12 years old low 
vision or blind students, both girls and boys, 
in Kerman and also evaluation of the enamel 
defects due to these traumas in their 
permanent incisors comparing with the 
students at the same age but blind. This 
study is probably the first study of its kind 
among blind students in Iran. However, in 
other countries few studies were done about 
the prevalence of dental trauma among blind 
children, but no study is available regarding 
enamel defects due to trauma to the blind 
children primary teeth. 
Methods 
In this cross sectional study the sample size 
was considered as census including all 80 low 
vision and blind students 6-12 years old in 
Kerman Special Education School 
(in academic years 2006-2007). The students 
were educating in the learning and training 
center for the blinds in Kerman. They were 
all examined for their teeth and mouth. The 
same number of sighted students which were 
similar with blind children in relation of age, 
gender, educational level, social and 
economic conditions, were selected randomly 
from the second level of public elementary 
school of boys and girls in Kerman as control 
group for studying on incisors teeth. 
Selection of the students in the control group 
was done via documents in their educational 
files. Before the examinations, the parents of 
students gave their written consent according 
to ethical code K/85/29. Examination of all 
the permanent incisor teeth of both groups of 
students were done by the probe and 
disposable dental mirror, under the direct 
light of a 100W lamp in the location of health 
room of schools and by only one examiner 
(dental student) that his training was 
according to the observation of different 
types of dental injuries in dental 
traumatology books. There was a short 
interview with students’ parents in case of 
the children anterior teeth status in order to 
gain required information especially about 
the history of trauma to the child primary 
incisor teeth in previous years. At the end of 
visiting children, required training was 
provided to children and their parents in case 
of how to maintain oral hygiene and a 
package including toothbrush and toothpaste 
for children was given for appreciating of 
their contribution. Information gained from 
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each child examining was registered in 
his/her related check list. This information 
was: registering history of trauma to the child 
primary teeth in previous years based on 
memory and mental information of child 
parent. Registering presence or absence of 
enamel lesions as Turner’s hypoplasia on the 
labial surface of the child permanent incisor 
teeth and registering the presence or absence 
of traumatic lesions to permanent incisor 
teeth according to one of the mentioned 
lesions in classification of Hargreevs.4  
In this study, a tooth was considered as 
traumatized tooth in which trauma had caused 
injuries and the decay was not the etiologic 
factor for fracture or discoloration. In this case, 
the primary incisor teeth were not examined. In 
case of diagnosing dental injuries of permanent 
incisor teeth, classification of Hargreevs was 
used, because its application in epidemiological 
studies is practical and easier in comparison to 
classification of WHO.4 Due to observing 
ethical issues and also the number of samples, 
we were notable to do radiography 
examination. So instead of “root fracture 
resulting from trauma” which was mentioned 
in classification of Hargreevs, “crown 
discoloration due to trauma” was used. This 
classification includes six classes from crown 
fracture limited to enamel (class I) to avulsion 
of tooth (class VI).  
During examining the students, if each of 
the six classes (whether treated or untreated) 
was observed in permanent incisor teeth of a 
student, it was registered as a traumatic injury 
in its check list. In case of hypo plastic lesions 
caused by trauma or Turner’s hypoplasia, 
observing limited lesion with white to yellow 
colors and distinctive from the color of healthy 
enamel located on the labial surface of 
permanent incisor teeth (which neither of 
them were observed on the surfaces of the 
posterior teeth) was registered as a case with 
hypo plastic lesion caused by trauma. In order 
to analyze the data, SPSS software version 16 
and Chi-Square statistical test at a significance 
level of P < 0.001 were used. 
Results 
From the 80 students with severe low vision or 
blind, according to their parents’ reports, 25% 
of them (20 patients) at least had one history 
of trauma to the primary anterior teeth in their 
preschool ages. This ratio for 80 sighted 
students was just 6.25.00% (5 patients). Hence, 
a significant difference was observed between 
two groups of blind and healthy children 
(P < 0.001) (Table 1). About 4% of sighted 
students (n = 3) had at least one of the types of 
the dental injuries in their permanent incisor 
teeth. This percentage among blind children 
was 35.00% (n = 28). In this relation, a 
significant statistical difference between two 
groups was observed (P < 0.001) (Table 2). In 
case of existing hypo plastic lesions (Turner’s 
hypoplasia) on labial surface of permanent 
incisor teeth, 32.00% of blind students  
(26 patients) had these lesions, while only 
13.75% of sighted students (11 patients) 
showed these lesions and difference between 
the two groups of students was significant in 
case of hypo plastic lesions frequency on 
 
Table 1. Frequency of trauma history to the primary incisor teeth of blind and sighted children 
based on the mental information of their parents 
Trauma history to the teeth Blind children [Number (%)] Sighted children [Number (%)] P 
Yes 20 (25) 5 (6.25) 
< 0.001 No 60 (75) 75 (93.75) 
Total 80 (100) 80 (100) 
 
Table 2. Frequency of trauma to permanent incisor teeth of blind and sighted children 
Condition of incisor teeth Blind children [Number (%)] Sighted children [Number (%)] P
With trauma 28 (35.00) 3 (3.75) 
< 0.001 Without trauma 52 (65.00) 77 (96.25) 
Total 80 (100) 80 (100) 
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Table 3. Frequency of hypo plastic defects (Turner’s hypoplasia) in permanent incisor teeth of 
blind and sighted children 
Condition of incisor teeth Blind children [Number (%)] Sighted children [Number (%)] P 
With hypo-plastic defect 26 (32.50) 11 (13.75) 
< 0.001 Without hypo-plastic defect 54 (67.50) 69 (86.25) 
Total 80 (100) 80 (100) 
 
labial surface of permanent incisor teeth 
(P <0.001) (Table 3). 
Discussion 
In this study, the frequency of dental injuries 
due to trauma was observed among 35.00% 
of 6-12 years blind students and 3.75% of 
sighted students. In two studies which was 
done among 8-18 years old normal students 
in Kerman, frequency in traumatic injuries of 
anterior teeth among about 3500 girls was 
reported 4.70% and among about 3300 boys 
was reported 4.00% based on Hargreevs 
index4,5 but some studies in Mashhad and 
Tehran reported this frequency in normal 
student about 8.00%.6,7 Andreasen et al. has 
described this frequency in the permanent 
teeth of healthy school children in range of 
4%-19% (girls) and 12%-33% (boys).8 Two 
studies have also reported this frequency 
among 12-15 and3-13 years old girls and boys 
9.16% and 10.13% respectively.9,10 Another 
study in Iraq has reported the frequency of 
dental traumatic injuries among 6-12 years 
old 6.10%.11 There was just one study which 
had investigated the frequency of these kinds 
of injuries in blind students that the rate in 38 
students of 12-15 years old was 32.50%.9 The 
reason of differences in statistics relating to 
the frequency of traumatic injuries of 
permanent incisor teeth among students can 
be due to differences in sampling methods, 
age ranges of the samples, differences in 
indicators used for identifying injuries to the 
teeth and also differences in socio-cultural 
communities. In comparison it seems that the 
frequency of these injuries in normal students 
of Kerman was lower than other cities in Iran 
and other places of the world. Perhaps the 
differences in climate, culture and society of 
Kerman with other cities is indirectly 
involved in this case. In other words, perhaps 
fewer students in Kerman take part in the 
collective games which imposed them to the 
risk of trauma to the teeth. However, there is 
no scientific evidence available in this case 
and it requires further studies. Another 
finding of this study regarding the frequency 
in permanent teeth traumatic injuries of blind 
students was consistent with a study which 
was done in this case and reported this 
frequency as 32.50%.9 Another study 
reported the frequency 16.90% among 
disabled school children and adolescents in 
Kuwait. But in that study, goal population 
was considered all of the disabled students 
attending the special needs. They were in the 
age groups of 3-20 years, who had visual 
impairment, hearing impairment, physical 
handicaps, or developmental disorders. The 
authors resulted that increasing age is a 
significant risk factor for occurrence of 
traumatic injuries.12 In the present study, 
prevalence of dental injuries was not 
evaluated according to different ages. 
O`Donnell study showed fractures of anterior 
teeth are significantly more among totally 
blind children than in the partially blinds.13 
In our study, frequency of traumatic dental 
injuries was not evaluated according to 
severity of blindness. 
It seems that unfortunately, blind students 
in comparison to the normal students are 
more exposed to dental injuries caused by 
trauma. Surely these defective teeth have 
further problems in terms of pain and 
discomfort, eating disorder, esthetic defect 
and imposing exorbitant fees for their 
treatment. 
There are not many studies about 
frequency of permanent teeth enamel defects 
due to traumas to primary teeth. One study 
on 213 teeth showed that more than 40.00% 
of young patients had some changes on the 
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surface of their permanent teeth that the 
changes were follow-able to harming the 
primary teeth patients had previously.1 A 
study among 538 children of 8-9 years old in 
Rasht showed that 23.40% of children had 
enamel defect at least in one tooth (12.80% of 
children had at least one molar tooth with 
enamel defect and 10.60% of them had at 
least one permanent anterior tooth with 
enamel defect).14 Another study in Tehran 
among 1400 normal students of 8-9 years old 
indicated that 4.64% of them had enamel 
defect on their permanent anterior teeth.15 
Comparison between the findings of this 
study regarding the frequency of permanent 
incisor teeth enamel defect of normal 
students and the mentioned studies done in 
Rasht and Tehran indicates that frequency of 
enamel defects in permanent anterior teeth of 
normal children in Kerman is fairly close to 
the frequency of this defect among children 
in Rasht but is less than the frequency of this 
defect among children in Tehran. The reason 
of differences in results of these three studies 
can be due to the difference in age range of 
the children. In this study, the sample size 
was less than two other studies but the age 
range of children (6-12 years) was wider. The 
other two studies had investigated the age 
group of 8-9 years old. Some children, 
especially boys aged 8-9 years old, yet their 
maxillary lateral incisors may have not fully 
erupted,1 so their enamel defects are not 
considerable well. 
On the other side, another study in Tehran 
has mentioned the frequency of Hypoplasia 
15.4% in permanent anterior teeth of healthy 
children following trauma to their primary 
anterior teeth. The reason for this high 
frequency is said to have a wide age range of 
sample (all elementary school levels).16 No 
studies were available about investigating the 
frequency of enamel defects on the surface of 
permanent incisor teeth of blind students, so 
in this regard, it was not possible to compare 
the results of this research with other 
researches. In this study, the frequency of 
enamel Hypoplasia on labial surface of 
permanent incisor teeth was more than the 
frequency of traumas to their primary incisor 
teeth. This could be for two reasons: first, the 
frequency of traumas to the children primary 
incisor teeth is registered based on their 
parents mind and memories, so parents may 
forget some traumas to their children teeth 
especially some traumas that were not sever 
in their mind. Second, some hypo plastic 
defects of children permanent incisor teeth 
may have some reasons other than trauma to 
their primary teeth such as root infection of 
primary teeth due to their decay, presence of 
excess fluoride in drinking water while 
formation and development of their 
permanent incisor teeth enamel.1 These 
factors have led to the total increase of the 
frequency of these defects on the surface of 
the samples incisor teeth (false positive data). 
This study had some limitations such as the 
small sample size, cross sectional nature, 
therefore more studies in relation to these 
issues is necessary. 
Conclusion 
The frequency of dental injuries and enamel 
Hypoplasia due to these injuries has a high 
rate among blind children in Kerman and this 
requires a greater attention to their teeth and 
in some circumstances they may be 
recommended to use mouth guards. 
This article is taken from the Doctorate 
thesis course of general dentistry in Kerman, 
department of dentistry. 
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